Objectives. The aim of this exploratory study was to investigate to what extent primary care professionals are able to change their systems for delivering care to chronic obstructive pulmonary disease (COPD) patients and what professional and organizational factors are associated with the degree of process implementation.
Introduction
Chronic diseases are the main cause of death and disability worldwide, and as the population ages, prevalence of chronic conditions will increase [1] . Chronic obstructive pulmonary disease (COPD) is a common multicomponent disease that imposes an enormous burden on the patient, medical professionals and society in terms of morbidity, mortality, health care resource utilization and cost [2] . Already highly prevalent, COPD is projected to become the third most common cause of death by 2020 [1] . Efforts to improve quality and efficiency of health care have been given high priority. Disease management, defined as 'an approach to patient care that emphasizes coordinated, comprehensive care along the continuum of disease and across health care delivery systems' [3] , has emerged as a new strategy to achieve improvement. It has three key features: it uses empowerment strategies ( patient oriented) and decision support tools ( professional directed), preferably supported by changes in the organizational system [4] .
A growing body of literature argues that improving the delivery of primary care is an effective approach to implement disease management [5, 6] , as chronic illness care is largely performed within a primary care setting. Primary care professionals are therefore at the forefront of COPD diagnosis and management [2] . Their motivation to redesign care is one of the keys to successful disease management [7] . However, most professionals lack the time, information technology and financial resources to systematically improve the quality of care provided to these patients [6] . There is a gap between what professionals do for patients with chronic diseases (e.g. COPD) and what should be done [8] . This raises questions about professional commitment in changing chronic illness care. There are currently no research reports, however, examining professionals' roles in implementing disease management within primary care.
In general, variations in degree of implementation of changes can be attributed to characteristics of the professionals, but also to the organizational context [9, 10] . The aim of this exploratory study is to investigate to what extent primary care professionals are able to change their processes for delivering care to COPD patients, and what professional and organizational factors are associated with the degree of process implementation.
Theoretical framework
The framework is based on theoretical approaches by Cretin et al. [9] and Lin et al. [7] . Both papers argue that a multilevel approach is needed to improve quality; they focus on professional level as well as organizational context. This study combines the approaches by relating professional and organizational factors to changes in processes of care ( Fig. 1) . At professional level, professional commitment is approached in terms of motivation, using the expectancy theory [11, 12] . This theory acknowledges the multifaceted nature of professional commitment by distinguishing valence, instrumentality and expectancy. Valence is the attractiveness that professionals assign to the outcomes associated with successful implementation of disease management. These outcomes induce both intrinsic and extrinsic rewards, such as improvement in patient health and satisfaction or higher professional self-esteem. Instrumentality refers to the belief that disease management implementation will lead to these targeted outcomes. Expectancy concerns the association between effort and success in disease management implementation. Thus, the product of an individual's assessment of valence, instrumentality and expectancy is the professional commitment towards implementing disease management [7, 12] .
Culture, organizational commitment to quality improvement and climate are considered to be important conditions in the organizational context. They provide information on the setting and contingencies that professionals are confronted with in their work environment [13] . Culture concerns the norms, values, beliefs and behaviours of an organization, reflecting 'how we do things around here'. The competing values framework distinguishes four types of culture: group culture (teamwork and participation), developmental culture (risk-taking, innovation and change), hierarchical culture (rules, regulations and bureaucracy) and rational culture (efficiency, goal attainment and achievement) [14, 15] . Previous research on chronic care improvement showed that having a group culture is related to higher commitment from professionals [16] . The core principles of disease management emphasize change and teamwork efforts; hence, group culture may be a facilitator for chronic care improvement. A higher degree of the practice group's commitment to quality improvement is expected to positively influence professional commitment as well, since quality activities are hypothesized to support implementation of disease management. Climate refers to an individual's perception of the environmental and organizational contingencies between individual behaviours related to COPD management and anticipated collegial responses [15] . Professionals are hypothesized to be more committed to implementing COPD management when they perceive a supportive climate [7] . A group culture, a supportive climate and commitment to quality tend to create a positive workplace with dedicated professionals working together effectively [17] . This supports the development and implementation of system changes that improve processes and, ultimately, patient outcomes.
Previous research [9, 18] suggests that it is the interplay between professional level factors and the organizational context that explains the success or failure of the implementation of disease management programmes. This study explores associations between professional commitment, organizational context and perceived degree of implementation of changes within current practice groups of COPD (Fig. 1) . Figure 1 Theoretical model on professional commitment to changing chronic illness care.
Methods

Setting and design
This study evaluates professionals' commitment within three regional pilots of COPD management programmes in the Netherlands. The pilot studies were supported by Partners in Care Solutions for COPD, a national programme that aims to optimize COPD care by supporting the implementation of disease management. The programmes were carried out in 21 general practices in central Netherlands: the 'Gelderse Vallei' region, Doetinchem and Nijmegen. The practices coordinated with the regional hospital(s) and were supported by their own practice nurses or practice nurses of a regional home care organization.
The COPD management programme consisted of patient education, protocolized assessment and treatment of COPD, and coordination of care. Practice nurses systematically educated patients on smoking behaviour, medication usage, nutrition and physical activity so as to increase their understanding of COPD and self-management skills. Next to that, professionals were educated on the guidelines and programme. These interventions were supported by organizational interventions. A multidisciplinary team (general practitioner, practice nurse and a lung specialist) coordinated diagnostic procedures, treatment and ongoing patient management. Team members' tasks and responsibilities were described in a guideline-based protocol. Practice nurses performed lung function tests, assessed patients' conditions, provided disease-related education and advice, coordinated care and organized follow-up meetings. They acted in conjunction with the general practitioner who consulted the specialist when needed. Figure 2 shows the specific characteristics of these programmes and specific differences between the regions. It shows that the programmes are rather similar.
An exploratory study was performed as part of a larger evaluation study on COPD management programmes in the Netherlands. Data were collected by means of postal questionnaires at baseline and 1 year after intervention. Both the researcher and the programme manager invited the professionals involved in these programmes to complete the questionnaire. The characteristics and psychometric properties of the measures are described in Table 1 .
Questionnaire
Professionals completed a questionnaire based on the improving chronic illness care questionnaire [7] . Areas covered were (i) general professional characteristics, (ii) COPD disease management implementation and (iii) factors associated with changing chronic COPD care. The first part related to background characteristics, such as duration of professional activity. Second, the assessing chronic illness care survey [19] aimed to determine the perceived degree of actual implementation of the programme. Only the elements reflecting the interventions within the disease management programme were included: selfmanagement support ( patient-related intervention), decision support ( professional-directed intervention), delivery system design and clinical information systems (both evaluating implementation of the organizational intervention) (Fig. 2) . The four to six items per element were rated on a 0 -11 response scale, with higher scores indicating more complete implementation. Mean scores for each element were obtained. To validate self-reports by professionals, we compared changes in assessing chronic illness care elements to available data on structural changes in care practices and to available process measures, namely application of patient education for changes in self-management support, provision of inhalation instruction and application of spirometry for changes in decision support and regularity of follow-up for changes in delivery system design. The process measures were expressed as percentages of patients within practices who received a specific intervention.
The third part of the questionnaire measured professional commitment in implementing COPD management ( professional level: valence, instrumentality and expectancy) and identified relevant contextual factors (organizational level: culture, commitment and climate). Valence is measured on a 9-item scale; professionals are asked to report the importance of each of the described outcomes, for example, improving continuity of care. Response categories range from 1 (not important) to 5 (extremely important). Instrumentality is made up of nine items; response categories range from 1 (strongly disagree) to 7 (strongly agree). Expectancy is a single item to be rated from 1 (strongly disagree) to 7 (strongly agree) in response to a statement on the association between effort and success in disease management implementation. Consistent with Vroom's conceptualization of the expectancy framework [12] , these scales add up to one professional commitment score.
Culture was assessed using the competing values framework [13] , which asks respondents to distribute 100 points across series of four statements on the culture of their practice group. These statements reflect the four culture types. Commitment to quality improvement is measured by an overall average score on quality improvement questions by the European foundation for quality management scale adapted for primary care [13, 20] . Response categories range from 1 (strongly disagree) to 5 (strongly agree). The scale covers four subjects: policy and strategy, quality development, employee involvement and customer satisfaction. Examples of items are: 'the practice group uses data from patients to improve services' and 'professionals are recognized for improving quality'. Climate is measured as the average of four questions assessing expected collegial responses to initiating behaviours and performing tasks related to COPD management [7] . Response categories range from 1 (admonition or disapproval) to 4 (reward or approval).
Statistical analyses
For all study variables, comparisons were made between baseline (T0) and post-intervention (T1) data using pairedsampled t-tests and Wilcoxon signed rank tests (one sided; a ¼ 0.05) where appropriate. Process changes in assessing Professional commitment to changing chronic illness care chronic illness care were validated by comparing them to the process measures using Pearson's correlation coefficients. Differences between groups determined by professional characteristics were explored with Mann -Whitney U tests. To determine whether the theoretical model propositions are consistent with the data, regression analyses were applied in two steps. The associations between organizational context, professional commitment and degree of process changes were explored using professional commitment as a mediator variable ( Fig. 1 ) [21] . Baseline as well as change scores were entered into the model to account for the individual baseline levels and to control for regression to the mean effects [22] . Data were analysed using SPSS 13 for Windows. A prior significance level of 0.05 was used for all statistical tests.
Results
Response and characteristics
The eligible study population consisted of 60 professionals. Initial responses were received from 54 professionals; as 2 were lost to follow-up, the final response rate was 87%. Professional characteristics at baseline are presented in Table 2 . We explored the differences between general practitioners and practice nurses. Overall, the latter tended to score more positively; differing significantly on instrumentality and the implementation of information systems. Furthermore, professionals with specific COPD education had significantly higher scores on COPD management implementation, except for decision support. After the implementation of the disease management intervention, these differences dissipated.
Professional commitment
At baseline, attractiveness assigned to the outcomes associated with successful implementation of COPD management (valence) was rated a mean 3.57 (+0.44) on a 1-5 scale. This indicates that professionals attach importance to these outcomes. The statement that implementation of disease management leads to the targeted outcomes was rated a mean of 5.69 (+0.51) (1 -7 scale), denoting that professionals believe that they can successfully implement COPD management. Expectancy was rated a mean of 6.10 (+0.75) (1 -7 scale), which implies that disease management is seen as an effective tool in improving outcomes. These measures add up to an overall professional commitment score of 124.8 (+28.0). Comparing baseline and postintervention scores showed that professional commitment (P ¼ 0.02) and valence (P ¼ 0.009) had improved significantly after intervention (Table 1) .
Organizational context
At baseline, most professionals (62%) indicated that their practice is best characterized by a group culture; 23% indicated their practice culture as developmental. A rational culture and a hierarchical culture each were perceived by only 8%. Questions related to commitment to quality improvement were rated with a mean of 3.79 (+0.47) on a 1-5 scale; scores for the four items ranged from 3.40 (+0.57) to 3.91 (+0.57). These scores indicate a relatively high commitment to quality, involving staff members and supported by strategy. With regard to climate, professionals gave a rating of 2.96 (+0.29) on a 1-4 scale for the expectation of a somewhat positive collegial response when they would initiate behaviours and perform tasks related to COPD management. After the intervention, the climate had improved significantly (P , 0.001). No significant changes were found on culture and commitment to quality improvement (Table 1) . (19) design and clinical information systems-improved significantly after intervention, with delivery system design to the highest degree. Changes in self-reported, self-management support and actual application of patient education in practice correlated significantly (r ¼ 0.38, P , 0.01). Changes in decision support correlated significantly with provision of inhalation instruction (r ¼ 0.52, P , 0.01) and changes in delivery system design correlated significantly with the proportions of patients regularly followed up (r ¼ 0.42, P , 0.01). In addition, the process measures showed that all patients underwent spirometry as indicated by guidelines, validating reported improvements in decision support.
Programme implementation
Professional commitment to changing chronic illness care Table 3 presents zero-order correlations between all variables of the model (Fig. 1) . It shows that climate baseline (r ¼ 0.24, P , 0.05) and climate change scores (r ¼ 0.31, P , 0.05) correlate significantly with professional commitment at baseline. Changes in commitment to quality improvement and changes in professional commitment correlate marginally and significantly with each other (r ¼ 0.23, P , 0.10). No significant correlations were found between group culture and professional commitment. Furthermore, (marginal) significant correlations are found between organizational or professional factors and process changes, except for decision support. Table 4 shows the results of the regression analyses that explored whether organizational context and professional commitment could be predictors of changes in processes of care. In order to compare the magnitude of the effects of various independent variables, we presented the standardized regression coefficients from the models. In the final model, group culture at baseline appeared to be a significant predictor of process changes in self-management support, delivery system design and disease management (total score), with standardized regression coefficients of 0.38, 0.52 and 0.40, respectively. In the multiple regression models for process changes in delivery system design, clinical information systems and disease management, (marginally) significant effects of professional commitment at baseline were found in the final model as well, with standardized regression coefficients of 0.34, 0.38 and 0.34, respectively. Total explained variance after adjustment was small; except for the delivery system design (22%). Professional commitment was not identified as a mediator of organizational factors in influencing process changes.
Discussion
The aim of this study was to explore factors that contribute to success or failure of the implementation of disease management programmes. COPD management was effective; all processes changed significantly. Furthermore, these exploratory results provided some support for the theoretically proposed associations between organizational, professional factors and the degree of process changes. The presence of a group culture and professional commitment were indeed associated with positive changes in processes of care. Moreover, these factors were found to be significant predictors of process changes to a moderate degree. The significant effect of group culture on process changes can be explained by a more autonomous way of working within a group culture; fewer rules and agreements enhance implementation of improvements. Health care cultures that emphasize group affiliation, teamwork and coordination have been associated with more complete implementation of quality improvement [17, 23] . Accordingly, professional commitment was associated with more complete disease management implementation. As this association was not confirmed for all process changes, it would seem that the professionals' commitment to change is determined by particular characteristics of the interventions (self-management, guidelines, information technology), which may promote or hamper their actual adoption. This is widely discussed in various theories on involving professionals in implementation of innovations [24] .
Previous research identified a number of barriers to professionals' commitment in changing chronic illness care [25] . The present study finds some evidence that a supportive climate is associated with professional commitment, implying that peer support is an important motivator of professional commitment. In contrast to culture, climate is an individual perception of the day-to-day practice group environment. It is therefore interesting that a supportive climate stimulates professionals to engage in improving chronic illness care. The finding that change in commitment to quality improvement is associated with change in professional commitment confirms our initial hypothesis; quality activities within a practice group do support implementation of disease management. Various associations were found between organizational factors and professional commitment on the one hand and changes in processes of care on the other, providing support for our theoretical model. No associations were found between professional and organizational factors and changes in decision support, probably due to only small changes in this parameter. A high baseline score left little room for improvement. General practices apparently are rather used to working with guidelines, as a major tool for making clinical decisions and improving patient care [26] .
One of the critical factors for better chronic disease management is the effective use of specialized practice nurses [27] . This study shows that practice nurses strongly believe that one can really achieve the desired change in general practice, an attitude that may act as a catalyst to adapting disease management in primary care. Previous research showed that lack of outcome expectancy was a possible barrier in implementing the changes in health care. There was great variation, however, among patient groups, with positive results in the case of alcohol abuse prevention but not for clinical breast screening [28] . The present study shows that disease management is seen as an effective tool in improving outcomes in COPD care, as can be derived from high scores on expectancy and valence. Furthermore, significantly improved professional commitment and valence suggest that professionals' and their exposure to disease management programmes may positively influence the behavioural intention of professionals to implement disease management, which is confirmed by previous findings [29] .
To date, most health care improvements have been targeted at factors related to individual professionals [30] . Still, achieving changes in health care typically will require interplay between a range of factors at different levels, i.e. professional level, organizational context and the economic and political context [24] . To determine whether and to what extent change is achieved, we will need information on all levels [9] . This study provides a first empirical test of a theoretical model on professional and organizational aspects important in changing chronic illness care. By combining two models, this multilevel approach was effectuated. Yet, more research is needed, including research on internal and external incentives, such as financial support or quality targets.
Findings of this study must be interpreted in the light of several limitations. First, this study was an exploratory analysis as part of a research project on COPD disease management programmes. Consequently, the sample of the study was small, leaving limited predictive power of organizational and professional factors in process changes. Furthermore, mass significance in the regression analyses may have led to too positive results. However, we explicitly tested associations derived from a theoretical model. To avoid type one errors, we set the significance level at 0.05 (one tailed). Second, selfreported instruments were used. The assessing chronic illness care measures professionals' perceptions; these perceptions may have been influenced by the professionals' expectations in addition to the actual implementation. However, professionals' perceptions were validated by available process measures. Even though these process measures only reflect part of the change in practice, we found associations between these measures and reported changes in related assessing chronic illness care domains: selfmanagement support, decision support and delivery system design. Whereas assessing chronic illness care is a multidimensional survey, process measures only measure fragments of changes. In addition, structural changes within the programmes were also apparent, such as COPD consulting hours, specialized nurses and a COPD registry within practices, which supports the changes reported by professionals by pointing to actual implementation of the programme. Third, this study concerned pilot programmes. This may have biased the results, since professionals participating in pilot programmes may be assumed to have a fair degree of commitment right from the start. Yet, despite high baseline scores significant improvements in these pilots were found, which suggests improvement possibilities for practices which are less far ahead in disease management implementation. Hence, large-scale follow-up research is needed.
In conclusion, the present exploratory study showed that professionals significantly changed their systems for delivering care to COPD patients. Organizational context and professional factors proved to be instrumental to these changes. Group culture and professional commitment are important facilitators for implementation of COPD management in primary care. 
